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One-Piece Female Electrical Contact Terminal Having a Reinforced Transition Part 
Field of the invention and prior art 

The invention relates to a female electrical contact terminal made in one piece 
from a stamped and bent sheet metal, intended to receive a complementary male contact 
terminal. 

The invention finds applications in the field of electrical and electronic connectors 
and, in particular, in the field of connectors devoted to the automobile industry. 

In the field of connectors, there is an effort to make connectors that are 
increasingly less expensive. To this end, there is an effort to design connectors that 
necessitate, on the one hand, the smallest amount of material possible and, on the other 
hand, the simplest fabrication possible. In order to meet these demands, it is known to 
produce female or male connectors or contact terminals in one piece from a single plate 
of sheet metal or of electrically conductive metal, referred to as metal foil, which is 
stamped and bent to form the desired connector. 

In particular, female electrical contact terminals of the cage type are produced. 
Such a contact terminal consists of a rear part in which an electrical wire is fixed by 
crimping to connect it with another electrical wire fixed in a complementary male contact 
terminal. This female contact terminal also consists of a front part in the form of a cage, 
which is intended to receive the male contact terminal, and a transition part linking the 
front part with the rear part. 

Such a female contact terminal is described in the patent application 
EP A 0 959,53 1 . The cage of this contact terminal is made from a metal plate in which a 
bottom part, two sides (or lateral walls) and a top part are stamped and formed. The top 
part is made of two parts placed side to side. A tab is stamped and bent in the side to 
form the contact strip by means of which electrical contact is established between the 
female terminal and the complementary male terminal. In this female contact terminal, 
each element is made "as a single wall"; that is, each side of the contact terminal consists 
of only a single thickness of metal. In particular, the sides of the cage each consist of a 
single wall provided with an opening and an electrical contact strip placed across this 
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opening. The top part is made of two parts positioned side by side. Owing to its being 
made as a single wall, the cage of this contact terminal affords a significant risk of 
crushing, particularly when the contact terminal is handled during production. Moreover, 
this construction as a single wall makes the contact terminal very fragile in narrow places 
and, in particular, in the region of intersection of cutting lines. In fact, owing to the 
stamping, forming, and bending of the sheet metal of small thickness, the intersections of 
the cutting lines can shear off and/or tear off under the effect of a lateral mechanical force 
exerted on a wall or parallel to this wall. This risk is particularly high in the thin zones, 
such as the transition zone between the rear part of the crimping of the electrical wire and 
the cage of the front part of the contact terminal. 

These drawbacks become particularly important when, for economic reasons, 
manufacturers reduce the thickness of the sheet metal with the aim of reducing the costs 
of fabricating contacts. 

To solve this problem, the applicant has created a female electrical contact 
terminal of the cage type in which the sides of the cage are extended in the part near to 
the transition zone. Such a contact terminal is described in the patent application filed in 
the name of the applicant under the number EP A 0 812,034. 

The contact terminal described in this patent application comprises a rear part in 
which is crimped an electrical wire, a front part in the form of a cage intended to receive 
a complementary male connector, and a transition part linking the front part and the rear 
part. The cage of this contact terminal comprises a bottom, a top formed of two parts 
placed side by side, and two sides, each provided with an opening and a bend forming a 
shoulder for the male contact when the latter is introduced into the female contact 
terminal. 

In this female contact terminal, each side extends up to the beginning of the 
transition part by way of a branch in the shape of a square. This extension of the sides of 
the cage makes it possible to create a reinforcement between the transition part and the 
cage itself, which rigidifies this zone situated in the region of the line of intersection 
between the cage and the transition zone, which is referred to as a junction trapezoid. In 
other words, the intersection of the cutting lines of the cage and the beginning of the 
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transition part (in contrast to the end of the transition part, which is contiguous to the part 
behind the crimping) is reinforced by these branches, which extend the sides of the cage. 

However, this reinforcement does not make it possible to reinforce the transition 
part itself. On the contrary, the end of the transition part, situated in the vicinity of the 
rear part, is made increasingly more fragile as the beginning of the transition part is 
reinforced. Thus, in the case of a mechanical force, the contact terminal that has just 
been described has little risk of shearing off or tearing off at the beginning of the 
transition zone, because it is reinforced there; by contrast, this rigidity introduces a 
fragility into the remainder of the transition part and particularly in the vicinity of the rear 
part. 

The contact terminal described in the application EP A 0 812,034 comprises, in 
addition, two tabs stamped in the extension of the parts forming the top and bent into the 
interior of the cage in order to form contact tabs. Each of these tabs constitutes a second 
thickness of the lateral wall, which rigidifies the sides of the cage. 

However, the creation of these contact strips from the parts forming the top 
necessitates the existence of a notch in each of the parts forming the top. The top of this 
contact terminal is thereby made fragile, particularly in the front part of the top, that is, 
the part introduced first into the male contact. In the event of poor manipulation of the 
female and male terminals, the top of the female terminal can be crushed. 

Disclosure of the invention 

The invention has the very object of remedying the drawbacks of electrical 
contact terminals described above. To this end, the invention proposes a female electrical 
contact terminal made of one piece, in which at least one of the parts forming the top of 
the contact cage extends as a leg traversing the entire transition part. In addition, the 
sides of the cage are double-walled, the contact strip forming the second thickness of 
each side. 

More precisely, the invention relates to a female electrical contact terminal that is 
obtained from a single plate of electrically conductive metal comprising: 
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- a rear part that permits a crimped connection with an electrical wire, 

- a front part consisting of a cage 4a comprising a bottom, a top, two sides, 

- at least one strip ensuring a contact with a complementary male contact terminal, 

- a transition part linking the front part with the rear part, 

characterized in that the top has at least one extension leg traversing the transition 

zone. 

Brief description of the figures 

Figure 1 represents the female electrical contact terminal in accordance with the 
invention before the electrical wire has been crimped. 

Figure 2 represents a stamped sheet metal, intended to be bent for forming the 
contact terminal of Figure 1 . 

Figure 3 represents the stamped sheet metal of Figure 2, pgirtially bent in order to 
form the cage of the contact terminal of the invention. 

Figure 4 represents the stamped sheet metal of Figure 2, totally bent in order to 
form the cage of the contact terminal of the invention. 

Detailed description of embodiment of the invention 

Figure 1 represents a profile view from above of a female electrical contact 
terminal in accordance with the invention. In Figure 1, the contact terminal, viewed from 
above, is represented as being ready to be crimped around an electrically conductive wire 
1. 

The female contact terminal of the invention has dimensions and an outer form 
identical to that of female contact terminals of the prior art. Thus, it can be inserted into a 
classical male contact terminal, known to the person skilled in the art. The male contact 
terminal complementary to the female contact terminal of the invention will therefore not 
be described here. 

The female contact terminal of the invention comprises a rear part 2, a front part 
4, and a transition part 3 linking the front part 4 with the rear part 2. 

The rear part 2 receives an electrical wire 1 intended to be connected to another 
electrical wire, crimped in a male contact terminal complementary to the female contact 
terminal of the invention. This rear part 2 comprises a bottom 23 as well as two lateral 
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walls 21 and 22 of complementary shape, which fomi crimp pieces. These walls 21 and 
22 are represented as being opened in Figure 1, that is, as being in the position in which 
they are found after bending of the sheet metal forming the contact terminal, but before 
crimping of the electrical wire 1 . These walls 21 and 22 are bent back and crimped 
around the insulator of the electrical wire 1 in order to hold it in fixed position in the 
contact terminal. One thus says that the electrical wire 1 is crimped in the contact 
terminal. 

The rear part 2 comprises two other walls 3 1 and 32, forming crimp pieces for the 
conductive part of the wire 1 . 

The front part 4 of the contact terminal comprises a cage 4a and a junction zone 
4b, referred to as a junction trapezoid, situated between the cage 4a and the transition part 
3. The cage 4a comprises a top formed from two parts 41 and 42, assembled together to 
form an essentially planar surface. In a preferred embodiment of the invention, the two 
parts 41 and 42 fit one into the other, thus rigidifying the top of the cage 4a. For 
example, the part 42 of the top can have a projecting part that forms a tenon and the part 
41 of the top can have a notch that forms a mortise, which receives the tenon of the part 
42. 

As represented in Figure 1, the part 41 of the top is extended by an extension leg 
46, which traverses the entire transition part 3. In the embodiment represented in Figure 
1, the extension leg 46 ends at the rear of the transition part in the vicinity of the rear part 
2 of the contact terminal. In another embodiment, the extension leg 46 traverses totally 
the transition part 3 and ends in the rear part 2. In this case, it can be positioned between 
the crimp pieces 3 1 and 32 of the conductive part of the wire 1 . 

In the embodiment of Figure 1, only the part 41 of the top extends into the rear 
part 2. The part 42 of the top is terminated by a tab 47 in the junction trapezoid 4b at the 
beginning of the transition part 3. This junction trapezoid 4b constitutes the junction 
zone between the cage 4a and the transition part 3 of the contact terminal. It is formed, 
on the one hand, by the bottom of the front part 4 and, on the other hand, by the two top 
parts 41 and 42. It is thus double- walled, which makes it possible to rigidify this zone of 
the contact terminal. 
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In a variant of the invention, each part 41 and 42 of the top of the cage 4a 
comprises an extension leg 46. The two extension legs are thus preferably symmetrical 
with respect to each other and are of the same length. 

The rear part 2 comprises a bottom 33 and two lateral walls 3 1 and 32. These 
walls 3 1 and 32 are represented as being open in Figure 1, that is, not bent back toward 
the bottom 33, so as to show the extension leg 46 that traverses the transition part. When 
the sheet metal is entirely formed, these walls 3 1 and 32 are bent back toward the bottom 
33 and the wall 3 1 surrounds the extension leg 46 of the part 41 of the top as well as the 
stripped conducting strands of the wire or cable 1 . In this case, where each part 41 and 
42 of the top has an extension leg, each wall 3 1 and 32 then surrounds one of the 
extension legs. 

Figure 2 represents a sheet metal or plate of sheet metal or of an electrically 
conductive metal, which is stamped so as to be bent for forming a female contact terminal 
in accordance with the invention. Visible in Figure 2, in particular, are the stampings 
made in the sheet metal for forming the front part of the contact terminal. It is to be 
noted that the transition part and the rear part of the contact terminal are identical to those 
of the connector described in the application EP A 0 812,034. The stampings of the sheet 
metal for making this transition part and this rear part are identical to those shown in the 
prior art; their description is therefore included in this text by incorporation of reference. 

The stamped sheet metal thus comprises a bottom 51, sides 50 and 50*, and two 
top parts 41 and 42, Represented by dot-dash lines for a better understanding of the 
invention are the places where the sheet metal will be bent at the time the contact 
terminal is formed. 

The bottom 5 1 has a rectangular shape, slightly cut out in its part intended for 
forming the front part of the contact terminal. In order to simplify the figure, the bottom 
5 1 has been represented solely in its part intended for forming the front part of the contact 
terminal. This bottom 51 comprises a single stamping, in front, for making the 
reinforcement tab 52. This tab 52, the width of which is approximately three times 
greater than its length, will be bent back during the bending of the sheet metal, at an 
angle of 1 5 to 20 degrees toward the interior of the cage 4a in order to create a 
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reinforcement at the edge of the contact terminal and to faciUtate the insertion of the male 
contact terminal when the male contact terminal and the female contact terminal are 
inserted into each other. 

Located on each side of the bottom 5 1 is a side 43 or 43*. The two sides 43 and 
43' are identical to each other. As a result, only the side 43 will be described here. This 
side 43 has an opening 44, intended to receive a locking pin of the terminal in a socket of 
a connection box receiving this terminal. 

During the stamping of the opening 44, exclusively three sides of the opening can 
be stamped, the rear side of the opening, that is, the side nearest to the rear tab 45 is not 
stamped. The part of the sheet metal bent back in the interior of the opening can then be 
used for pretensioning the contact strip 45 after bending toward the axis of the receiving 
cage of a contact pin or for constituting a stop for this strip, limiting its deformation in the 
case when a pin of too great a cross section is introduced or in the case when a pin is 
introduced at an angle. This stop can be made by bending back the stamped part of the 
sheet metal, in one or more bends, on the interior of the cage toward the rear of the cage. 
This stop constitutes a safety feature when the male pin is inserted into the female 
terminal. 

The side 43 contains, in addition, a first tab 45, referred to as a rear tab. This rear 
tab 45 is stamped in the sheet metal between the opening 44 and the rear of the contact 
terminal. During the bending of the sheet metal, the rear tab 45 is bent toward the 
interior of the cage 4a, from the rear toward the front, at an angle of approximately 180 
degrees. This tab 45 forms a contact strip of the contact terminal of the invention. It also 
forms a double wall of the side 43. In addition, this rear tab 45 is placed, in the interior 
of the cage 4a, along the opening 44. 

Such an embodiment of the contact strip, stamped and formed in the side 43 of the 
contact terminal, makes it possible to obtain a contact strip that is narrower than in the 
prior art but more rigid, because it constitutes the double wall of the side. 

For a better electrical contact, the tab 45 can be bent back when it is formed, in 
such a way as to form a shoulder 53 of contact with the complementary pin. 
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The side 43 contains a second tab 50, referred to as a front tab, situated on the 
other side of the orifice 44 in relation to the rear tab 45. When the sheet metal is formed, 
this front tab 50 is bent toward the interior of the cage 4a from the front toward the rear at 
an angle appreciably less than 180 degrees - for example, 160 degrees. This front tab 50 
has a length that is less than that of the rear tab 45, being on the order of half thereof 
The front tab 50 is bent on top of the rear tab 45 in such a way that the end of the vQax tab 
45 is a support against the front tab 50. The front tab 50 ensures a flexible support of the 
contact strip formed by the tab 45 in order to afford a precise value of the gap between 
the strips 45 and 45' in the region of the zones of contact with the complementary pin, in 
order to pretension the strips, and to guide the pin during its insertion. 

The ends of the tabs 50 and 45 can be stamped at a right angle, that is, 
perpendicularly to the surface of said tabs, or else at a bevel in order to adjust the overlap 
of these two tabs. 

The side 43' is identical to the side 43. It comprises the same elements as the side 
43, namely, the opening 44', the rear tab 45', and the front tab 50', the bends and roles of 
which are identical to those described for the side 43. The invention is applicable to a 
contact provided with a single strip 45. 

Each side 43 and 43' is contiguous to a top part 41 or 42. More precisely, in 
Figure 2, the side 43 is contiguous to the top part 42 and the side 43' is contiguous to the 
top part 41. As explained above, after the sheet metal is folded, the parts 41 and 42 are 
placed side by side and assembled to form the top of the front part 4 of the female contact 
terminal. 

In a preferred embodiment of the invention, the parts 41 and 42 have 
complementary shapes, which make it possible for one to fit into the other in order to 
rigidify the top. For example, the free side (opposite to the side contiguous to the side 
wall) of one of the parts of the top is stamped to form a tenon and the free part of the 
other part of the top is stamped to form a mortise. The free parts of the two parts of the 
top can also be stamped to form zigzags that are complementary to each other. 

In the example of Figure 2, the free side of the part of the top 41 contains a 
stamping forming a mortise 48 and the free part of the part of the top 42 contains a 
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projection forming a tenon 49 that fits into the mortise 48 during the bending of the sheet 
metal. 

In the embodiment of Figure 2, the top part 41 contains an extension leg 46, 
which, after bending of the sheet metal, is bent back toward the bottom 51 of the front 
part. More precisely, during the bending of the sheet metal, the extension leg 46 can be 
bent a first time at the junction between the cage 4a and the junction trapezoid 4b and 
then bent a second time at the junction trapezoid 4b and the transition part 3. After this 
second bending, the extension leg 46 is situated along the bottom 33 of the transition part 
3. 

In an embodiment of the invention, the extension leg 46 can extend up to the 
interior of the rear part 2 and be received in the crimping zone of the conductive wire. 

The intercalary zone 54 of the sheet metal situated between the mortise 48 and the 
extension leg 46 has essentially the shape of a right-angled triangle that is terminated by 
the extension leg, with a straight part that is parallel to the bottom 51 and an angled part 
that allows this zone 54 to be lodged in the junction trapezoid 4b. 

The part of the top 42 is terminated by an intercalary zone 47 that is symmetrical 
to the intercalary zone 54. 

As explained above, the top part 42 can also consist of an extension leg, which is 
symmetrical to the extension leg 46 of the part 41 . This extension leg can have the same 
characteristics as those of the extension leg 46. 

Figure 3 shows the contact terminal of the invention during forming of the sheet 
metal. In Figure 3, the contact terminal has been represented in profile in a view rotated 
by 90° in relation to the view of Figure 1 . The bottom 51 of the fi-ont part 4 is thus not 
visible in this Figure 3. By contrast, this figure shows quite well the interior of the cage 
4a. Thus, this figure shows the side 43' of the contact terminal of the invention with its 
opening 44* and its rear tab 45' and front tab 50' bent back. This Figure 3 also shows the 
top part 41, bent at a right angle in relation to the side 43', with its intercalary zone 54 and 
its end 55 bent toward the interior of the cage 4a. 

This Figure 3 also shows the other side of the front part 4 in the course of 
bending. Seen here is the rear tab 45 bent back toward the front with a bend forming a 
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shoulder 53, the front tab 50 bent back on top of the rear tab 45, and the intercalary zone 
47 bent in order to enter the junction trapezoid. 

In this Figure 3, the top part 42 has not yet been bent toward the other part of the 
top 4L This bending is the final bending to be carried out in order for the front part 4 to 
be formed. 

Figure 4 represents a side view, in profile, of the front part of the contact terminal 
of the invention. This figure shows the contact terminal when the sheet metal is entirely 
formed. Seen here is the side 43 with its opening 44, traversing which is visible the 
contact strip 45 supported by the front tab 50. This figure also shows the inclination of 
the ends 55 and 52, respectively, of the top 41/42 and of the bottom 51 as well as the 
inclination of the intercalary zones 54 and 47 of the parts 41 and 42 of the top. Also 
visible in this Figure 4 is the junction trapezoid 4b formed in the extension of the bottom 
51 of the front part 4 and the intercalary zones placed in this trapezoid 4b, 

The contact terminal that has just been described has the advantage of being able 
to be produced in a sheet metal of dimensions equal to or less than those sheet metals of 
the prior art, while being rigidified by double walls and the extension of the top 
augmenting the section of the transition zone as well as the section of current passage 
when at least one extension leg is taken up in the crimping zone for the conductive wire. 
In fact, in the invention, the initial sheet metal (before being stamped) has a relatively 
compact form with a length equal to the length of the final contact terminal and a width 
equal to twice the dimensions for one side and the bottom of said contact terminal. 

In addition, the stampings made in the sheet metal produce little material that is 
unused and thus is lost or needs to be recycled. The reinforcements, such as the 
extension leg or the double walls of the sides, are created integrally in the sheet metal 
without the addition of material. In particular, the extension leg, which constitutes the 
double wall of the transition zone, is made in a part of the sheet metal that, in the prior 
art, was not used. 



